To investigate the effects of postoperative eye patching on clear corneal incision architecture in phacoemulsification.
1
The advantages include the ease of construction compared with scleral tunnel, bloodless operative field, minimal iatrogenic astigmatism, and more rapid visual rehabilitation.
2 However, CCI was found to be a significant risk factor for endophthalmitis. 3, 4 There are doubts as to whether CCI is self-sealing and retrospective analyses of CCI in postoperative endophthalmitis cases have shown gaping and leaking of the main wound. 5 In fact, observational laboratory studies demonstrated the ability of Indian ink to permeate into the anterior chamber via a sutureless CCI. 6 Anterior segment optical coherence tomography (AS-OCT) has been used to evaluate the architecture of CCI. This noncontact method is easy and safe even when used to examine postoperative patients. Architectural features suggestive of reduced integrity such as epithelial gaping, Descemet membrane detachment (DMD), endothelial gaping, loss of coaptation, and endothelial misalignment have been observed in CCI during the immediate postoperative period.
2 Assessment of CCI architecture is important, as good integrity may translate into a lower risk of endophthalmitis.
The immediate postoperative period, which is defined as the first few hours after surgery, is believed to be the most critical period because the integrity of CCI is compromised. 2, 7 It is vulnerable to ocular deforming forces such as squeezing the eyelids and removal of eyelid speculum. 8 Interestingly, squeezing the eyelids has been reported to cause pressure increments of up to 70 mm Hg.
9 "No stitch, no patch" cataract surgery has become popular due to novel microsurgical techniques. In contrast, eye patching during the immediate postoperative period remains a preference of some ophthalmologists. An eye patch can act as a bandage for the corneal wound and prevent friction between the upper lid and wound. It also prevents eye squeezing in the event of excessive glare postoperatively, which may deform the wound. Moreover, it is a ubiquitous medical adjunct that contributes marginally to the hospital's expenditure, making it suitable for resource-limited rural hospitals.
Previous studies have examined the effect of eye patching on patient pain score, tear film parameters, anterior chamber inflammation, and conjunctival and corneal changes.
10-12 On the other hand, to the authors' knowledge, there are none examining the effect of eye patching on clear corneal incision architecture. We aimed to investigate the impact of postoperative patching on the main CCI architecture compared with controls. Secondary outcomes included variation of wound architecture with intraocular pressure (IOP) and diabetes mellitus.
MATERIALS AND METHODS
This was a randomized controlled trial comprising 132 consecutive patients planned for phacoemulsification cataract surgery who attended the Eye Clinic of Sarawak General Hospital. All patients aged between 40 to 80 years old with immature senile cataract (nuclear opacity of grade V or less as per Lens Opacities Classification System III) and who consented for phacoemulsification cataract surgery were included. Patients were recruited from the cataract preoperative clinic. Exclusion criteria included presence of corneal pathology, glaucoma, uveitis, history of ocular surgery or trauma, monocular patients, complicated phacoemulsification, incision requiring enlargement or suturing, and prolonged surgery (more than 30 minutes). Ethical approval for this study (NMRR-14-1399-21157) At the preoperative clinic, all patients received comprehensive examination, which included visual acuity, anterior segment examination, IOP measurement, and fundus assessment. B-scan imaging was performed if the fundus could not be assessed. Written informed consent for phacoemulsification and the study were obtained. On the day of surgery, block randomization of 4 per block was used to allocate the patients equally to either the intervention or control group. Research Randomizer version 4.0 was used to randomize the subjects. The intervention group received postoperative patching, which consisted of double nonwoven eye pads applied to the operated eye without excessive tension and devoid of any eye ointment. The control group received conventional plastic eye shields.
Two designated consultants operated on all patients. Both were masked to the study assignment. All cases were done under topical anesthesia using proparacaine 0.5% (Alcon, Puurs, Belgium) as per existing department protocol. The main CCI was created with a 2.75-mm stainless steel keratome at the superior cornea using the 3-plane incision construction technique. Ophthalmic viscosurgical device (OVD) was injected via the main wound. The side port was then created with a 15-degree blade. Subsequently, continuous curvilinear capsulorrhexis was performed with capsulorrhexis forceps. Hydrodissection was undertaken, followed by phacoemulsification with Stellaris PC system (Bausch and Lomb, New york). Single piece intraocular lens was implanted in all cases. Intracameral cefuroxime 1 mg/0.1 mL (Duopharma, Malaysia) was administered through side port incision. All main corneal and side port incisions received stromal hydration at the end of surgery. Finally, the wound was tested for leakage using cellulose sponge test and examined for its water tightness.
The control group received conventional eye shield and topical gentamicin 0.3% and betamethasone 0.1% (Garasone; Duopharma, Malaysia) every 2 hours for a week. The intervention group received eye patching for 1 day. Topical gentamicin 0.3% and betamethasone 0.1% was administered immediately and 2 hours postoperatively by the nursing team. The eye patch was changed at 2 hours to allow administration of antibiotic drops and AS-OCT imaging. Subsequently, patching was resumed until the next day (for approximately 18 hours). The intervention group was then placed on regular 2 hourly topical gentamicin 0.3% and betamethasone 0.1% for a week, similar to the control group. The patients were advised to be compliant to patching and were asked about discomfort with patching during the day 1 review, as a surrogate screening question to elicit noncompliance.
The first immediate postoperative examination was performed within 2 hours of surgery. All patients were examined with the slit lamp for fluorescein Seidel test on both main and side port incisions. Heidelberg Spectralis AS-OCT imaging system (Heidelberg Engineering, Heidelberg, Germany) was then used to examine the main CCI architecture. It comprised a 2.8 mm × 8.3 mm image capture grid consisting of 21 slices, spaced about 0.139 mm apart. The image capture grid was oriented horizontally across the full length and width of the CCI to obtain the cross-sectional images. The images were analyzed for the presence of architectural defects defined as epithelial gaping, DMD, endothelial gaping, endothelial misalignment, and loss of coaptation. Subsequent examinations were on postoperative day 1 and day 7. On both days, IOP measurement was done with Goldmann applanation tonometer and repeat AS-OCT imaging of the CCI was carried out.
Based on previous publications, the incidence of various architectural defects ranged from 12% for epithelial gaping and up to 85% for other architectural defects. If the true difference in the architectural defect of matched pairs was estimated at 12% or more, 60 pairs of subjects would be required to reject the null hypothesis that this response difference was 0, with a probability (power) of 0.8. The type I error probability associated with this test of null hypothesis was 0.05. The sample size was calculated using PS software version 3.0.12 (Power and Sample Size Calculator, Dupont and Plummer 1997). An additional 6 patients were recruited allowing a 10% drop-out rate, bringing the total sample size to 132.
Data was collected and analyzed with SPSS software for Windows (version 22, IBM Corp). Pearson χ 2 test was used to analyze the differences in proportions between groups. Independent t test was used to compare the mean values between 2 groups. A P value less than 0.05 was considered statistically significant.
RESULTS
Of the 132 patients recruited, 7 patients were excluded as they failed to attend all postoperative examinations. This resulted in a total of 125 patients who were finally analyzed. Patient de- mographics were comparable in both groups in terms of age, sex, and incidence of diabetes mellitus (Table 1) . Surgeon A performed about 3/5 of all the operations but each surgeon performed a similar proportion of cases from each arm. No adverse reactions were noted throughout the study. All patients were compliant to their respective postoperative dressing regimens.
Seidel Test
Seidel test was positive in 1 patient from the control group. Leakage occurred from the side port incision and required wound suturing. However, the patient was excluded from the study because he failed to attend all postoperative examinations. Otherwise, Seidel test was negative in all patients analyzed.
Architectural Defects
The intervention group (52.4%) had marked reduction of epithelial gaping on postoperative day 1 compared with the control group (74.2%) (Figs. 1, 2) . This was statistically significant with a P value less than 0.05 (Pearson χ 2 test, P = 0.01). This difference remained even after surgeon factor and diabetic status were taken into consideration. By postoperative day 7, resolution of epithelial gaping was universal. Both groups showed similar frequency and appearance of DMD, endothelial gaping, and endothelial misalignment in the CCI during all postoperative examinations (Figs. 1, 3) . Statistically, there were no significant differences for these 3 architectural defects. No loss of coaptation was noted in all CCIs during any of the postoperative examinations in both groups.
Intraocular Pressure
On day 1, the mean IOP for the control group was 18.03 ± 4.56 mm Hg, whereas the mean IOP for the intervention group was 17.94 ± 4.37 mm Hg. On day 7, the mean IOP was lower for both groups at 14.74 ± 2.89 mm Hg and 14.60 ± 2.32 mm Hg for the control and intervention groups, respectively. No significant difference was found in mean IOP between both groups (independent t test, P > 0.05).
Variation of Architectural Defects with IOP and Diabetes Mellitus
Descemet membrane detachment was noted to be more common among CCIs with lower mean IOP. However, DMD was only significantly associated with lower IOP on postoperative day 7 (independent t test, P = 0.02). The mean difference was 1.2 mm Hg (95% confidence interval, 0.19-2.24 mm Hg) (Fig. 4) . As for other features, no significant difference was found between the mean IOP in eyes with or without epithelial gaping, endothelial gaping, and endothelial misalignment (independent t test, P > 0.05).
There was no significant difference in the frequency of all architectural defects between diabetics and nondiabetics (Pearson χ 2 test, P > 0.05).
DISCUSSION
"No stitch, no patch" cataract surgery is commonly practiced in contemporary cataract surgery. It allows patients to experience improved vision and facilitate early orientation and visual perception. However, whether this is the safest postoperative practice, considering the propensity for wound instability during the first few hours after surgery, remains debatable. Some surgeons prefer to apply postoperative patching to protect the corneal wound. Proponents and opponents of patching have presented numerous arguments for their preferred approach. Postoperative patching has been found to be protective against endophthalmitis.
5 It was also equally safe compared with instant vision with the advantage of better tear film parameters and lower pain scores during the early postoperative period. 10 However, eye patching does not allow the patient to enjoy improved vision and may even hinder antibiotic administration during the first 24 hours after surgery, which was suggested as a predisposing factor for endophthalmitis.
5
Clear corneal incisions are most unstable and prone to leakage during the immediate postoperative period. Tear film contaminates can enter the anterior chamber via a leaking wound by microsuction forces created by blinking.
8 Structural integrity of the CCI is crucial in maintaining a barrier against the entry of contaminate into the anterior chamber. Eye patching has the theoretical advantage of being a temporary ocular bandage, thereby preventing eye blinking and squeezing. Unlike sutures, it is a temporary device that does not increase surgical time or cause inconsistency in astigmatism. Hence, this study was undertaken to evaluate the effect of patching on CCI architecture immediately, day 1, and day 7 postoperatively. Compared with prior studies, this study involved a larger sample size, assessing the main CCI made by a 2.75-mm steel keratome commonly used in Malaysia.
In this study, epithelial gaping was defined as any visible gap or discontinuity in the epithelial layer. The presence of epithelial gaping during the immediate postoperative period was notably higher in this series, probably secondary to the higher resolution of AS-OCT. Architecture assessment revealed significant reduction of epithelial gaping on postoperative day 1 in the patched eyes. Presence of an occlusive bandage over operated eyes facilitated corneal epithelial healing by inhibiting lid movement over the wound. Furthermore, better tear film parameters in the patched eyes also provided lubrication that promoted epithelial healing. Tear film parameters such as Schirmer test, tear break up time, and lipid interference have been shown to be significantly better in patched eyes than uncovered "instant vision" eyes on postoperative day 1.
10 Presence of a patch could prevent evaporation from an unstable, compromised tear film during the early postoperative period. Epithelial gaping and damage at the external lip of incisions have been suggested as a site of infection and a risk factor for endophthalmitis.
7 Hence, reduction of epithelial gaping would be beneficial in reducing the risk of endophthalmitis. Other architectural defects, namely, DMD, endothelial gaping, and endothelial misalignment, showed no significant difference between patched and unpatched eyes. This is consistent with findings from a previous study. 7 No loss of coaptation was seen in all CCIs during all postoperative examinations. This was possibly due to stromal hydration, which increased the corneal thickness and bridged the stroma along the tunnel. Local DMD was notably higher in this series secondary to stromal hydration performed. Calladine et al 8 observed stromal hydration increased the rate of DMD from 25% to 63%.
The IOP on postoperative day 1 and day 7 were comparable between both groups. This concurred with previous studies, which showed no difference in IOP between patients with or without ocular bandage on the aforementioned postoperative days.
7 Descemet membrane detachment was found to be more common with lower IOP on both postoperative days but only achieved statistical significance on day 7. Previous studies also observed DMD to be associated with lower preoperative and immediate postoperative IOP.
2,13 The Descemet membrane is elastic with weak attachment to the overlying corneal stroma. 14 Higher IOP is postulated to tamponade the Descemet membrane against the exposed corneal surface.
2 Descemet membrane detachment is associated with multiple factors such as unintentional stripping during main wound construction, mechanical trauma during instrument or IOL insertion, and stromal hydration. 8, 15, 16 The Descemet membrane can be separated from corneal stroma when a surgical instrument is forced into the anterior chamber, especially with dull keratomes. 13, 17 Local DMD is best prevented as it can hinder wound sealing.
2 Hence, it is imperative to ensure that the wound is constructed well using appropriate instruments while minimizing intraocular manipulation to reduce its extension.
Seidel positivity was present in the side port incision of 1 patient in the control group. All main incisions were Seidel negative. A 3-plane architectural profile of main CCI has self-sealing properties, whereas the side port incision, on the other hand, is commonly a stab incision with a uniplanar profile. This disparity explains the likelihood of leakage and suggests that stromal hydration alone may be inadequate in sealing the wound.
Diabetes mellitus is known to impair corneal wound healing. Diabetics are found to have decreased corneal sensitivity and poor adhesion between epithelial cells and their basement membrane.
18 Delay in re-epithelialization seen in diabetic patients is postulated to be due to abnormal adhesion of the epithelium to the underlying basement membrane. Further supporting this theory, an accumulation of advanced glycation end products was reported in the epithelial basement membranes of diabetic corneas.
19 Abnormal corneal basement membranes were more prevalent in patients with retinopathy. 20 We observed similar rates of architectural defects in diabetics and nondiabetics. However, the authors wish to clarify that only patients with optimal diabetic control were recruited in this study, which could explain, in part, the equal healing rate in both diabetics and nondiabetics.
In conclusion, this study demonstrated that postoperative patching is helpful in promoting epithelial healing and reduced epithelial gaping on postoperative day 1. It has a role in protecting the corneal wound during the vulnerable immediate postoperative period. The availability, affordability, and accessibility of such a simple intervention make it attractive, especially in resource-poor units. However, the optimal duration of patching warrants further study. Eye patching should be advocated if the incision is deemed to be of weak integrity or if there was significant epithelial damage during the surgery. It would be interesting to pursue research on other forms of temporary ocular bandage and their role in sealing the main CCI.
